CLIPPEDIMAGE= JP0200 1 2086 1 8 A 
PAT-NO: JP02001208618A 
DOCUMENT-IDENTIFIER: JP 2001208618 A 

TITLE: METHOD OF MEASURING INTERNAL TEMPERATURE OF TIRE AND 
DEVICE FOR 

MEASURING INTERNAL TEMPERATURE OF TIRE 

PUBN-DATErAugust 3, 200F 

INVENTOR-INFORMATION : 

NAME COUNTRY 

HAGIWARA, NAOSHI N/A 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

BRIDGESTONE CORP N/A 

APPL-NO: JP2000018977 
APPL-DATE: January 27, 2000 

INT-CLJIPC): GO 1 K01 3/08; B60C023/20 ; G01J005/00 
ABSTRACT: 

PROBLEM TO BE SOLVED: To measure the temperature of a tire simply with high 
acc uracy under a load whi le rolling without stopping the tire. 

SOLUTION: The tire 22 with a hole 32 bored therein is rotated while it is 
pressed against a drum-like road surface 16 . The internal temperature of the 
rotating tire 22 can be measured simply with high accuracy by measuring the 
temperature of a bottom part of the hole 3 2 in a noncontacting manner by means 
of an infrared thermoviewer 30. 

COPYRIGHT: (C)2001,JPO 



05/22/2002, EAST Version: 1.03.0003 



muxmrntr up) <i» & 4$ !ft & # (a) 



#^§2001 -208618 
(P2001-208618A) 
(43) &m B ¥JSl3i£ 8 3 3 0 (2001 . 8. 3) 



(51) Inta T 

G 0 1 K 13/08 

B 6 0 C 23/20 

G 0 1 J 5/00 



F I 

G 0 1 K 13/08 

B 6 0 C 23/20 

G 0 1 J 5/00 



A 2G066 



»*«0»9 OL (4 6 1) 



(21)fflS#^ 


ftK2000-18977(P2000- 18977) 


C71)HMA 


000005278 










(22)fflIBB 


¥^12# 1 B27 B (2000. 1.27) 




XKB* JfeKftfl 1 T 1 10# 1 4 






(72) 


m. at* 








*5*AIBMnMt54-19 








100079049 
















%) 2G066 AA15 AC16 BC05 CB01 



(54) umozm ?^^vftm&mtt&mf2'i j r<Dtoimmm%.mm 



(57) [Kft] 

[B?&^g] «D^3 2$rS)Wv:^-f-\'2 2$ F? 

7 3 0 fcT , ft 3 2 <3gSOfi«^l*ttYI!5e-f & d 
t(ci9. HHELT^6^-f-Y'2 2<0|*|»fflKS(i»B. 




05/22/2002, EAST Version: 1.03.0003 



1 

aisn-ea * £ t s^at -r & i fciEKo^ 4 J v* 

a^Misff?: t wmb^utm 1 *fciiii*JH 

wfflg^ste^ff a z b &mb+&m$& i jm* 
m 3 ofwia* i iKciemto 9 4 *<nwsNBjmfEX&. 

I n$3 5 ] miEfiOgS' 3 ~ 2 0 rami: d b £tf 

a^-f 4»«jb 1 ^mr*JH4 1 mztmw 

b. 

Vcb. 

mi9 4 ^kfmttLbKmttfkb . 
zGthzb &mb+b 9 4 j r<7)mm.m%.mw. 

■$hm\-mm.i\x'fohzb twBLb-rhffime tie 
mo? 4 ■vwrtsaaw^s. 

o'^x . «iiE^<ortSia«tHitt<o*sia»f 4E»? 

[»j£JB9 ] lKrlEIlHE#RaW»Ell1lfft4#aJii 

a*?**, zb^mbtimjmen^m^m^ 

[00 0 1] 

ffi-r* 74 •vrt«^aK*tt«iT* & 9 4 *<nmsML 

[00 02] 

TU, Sit, MteiSttS-frTS*£ffl£* 

[0003] m%mzm.zm%.th-fi&x'iz. 
ffjk« (rata*) ioias^iiisita3-ri>^ffi. 94* 



2) ^2 00 1-2 086 18 

2 

[0004] ztih<r>i%£. Pi2r#ca*fc»j£**ffl 

[0005] H««fc:fflStSl5e-tS*ffik LT(±» ft 

izthmnhhif. 94 j vn®<r>m.zmimzm\ 

10 

[0006] 

(7) iMte8lsr*-*fc*>fc:tt, $K»*0;SM^£- 
jhE1*t=S*t:iai©«fc (SK±#) LXL£\,\ Ztl 

izx 9 . &mz&tiihffltmtiimr<frr>mxmb 
20 a*-5TL.*ait. 

[ 0 0 0 7 ] Afc. ^«wastt^ffifiiiasft^'«m 

(7) ^ 4 -vwrtiwciaKaijgfflto/j^auE-fe y-t * 

( ^ ) jgg-b y-f i ^ >f J rft&£.mV3AtZ bX\ z 
30 <m>Wza\^h9 4\0)%M ■ te»+^«JA\ ffiJS-fe 

»awt» 0 ii L^fltf i b x\ zom 
(rmwmmm^x'tc^z t . 

[0008] *^fi±te*?l£#{f:U ^ ^£#jt 
S*4i!:«r<. ifc. Jiff • £tt+afflKfll£*ffi* 

[0009] 

<r>mmmmjmt. 94*<n%mzt<ki&$.L. m 
iirs.mn<r>m.mtm&<n>&%.mz± mm&z 

bfM94 *mtnWBf!mtth z b iWRb IX 
[0010] 11*31 1 l,ztm<7)94 ^rtSJBflBBS* 

50 ftftfl&aafttft: i 0 as^-r z>zb\,zs.r)94*nu 



05/22/2002, EAST Version: 1.03.0003 



m.M%$Hbmx"ff ozt ft . 

[00 11]**$. JtttftfcfcffU :M^«02£W% 
ftfcn J: o tf&^<9<2M&T'$>ft . 

[ooi2] mm, 2 tea^^i. i 
[ooi3] man 2 tzumnfj ^^m.mm 

ffiTJi. rttf>rtS*>*>ttSt$*ift*fl*. ip*>. 

[0014] man 3 tiea<o»w«. it*« i & 
man 2 1 Etta * 4 **>rt o-c . 

n m * 4 1 >t ? * £ @ is $ #b &&<d m% * n o 
[0015] man 3 fctatoo* 4 ^wrtsiaaai^r 

[0016] 1I#JS4 tlEttOjfflHIi. M&I 1 ftSf 

iza^x. 94*wmmzmmzitxK<?)fi$tcD?>-0)i§i 

[00171*4 -mtfctt flrt-ft £ 5 Wftg&KOffi 

mi . ^rt«&^ort*twoa^ ( * ^ -y*b ) 

£>ft. 

[0 0 18] £*)J:3$tf|£fctt. ^^OHtsClsHffl 
S*T^F«i«O*<0a«<»)SIS*fir3 i t K i 0 . * 

^«oissffi$g<w£#ft i t ft . 
[0019] m^js 5 fctea^JKBu, araaa i Jb^ts 

#J14 Wfsffi^ 1 fl(c|B80> * 4 ^r<7)l*lgBffiJ£8!l5£#ffi 
Kfe^T. HiEft<0g£3~2 0iinfcU:;:i:£tt«i: 
L/CHft. 

[00203 man 5 \,zim<?>?4 ^rtarautajg* 

&T1i. !A:«@£3~2 0imtUt<D-C\ ;M^|*]gB<7) 

sutfcjEicsijg-f ft - tfx'% ft . 

[002 1] fi*>g#2 0mij:9«>*§^i:. & 
L*W iEWar«*£aiJrc&$:<3r 

ft. 

[0022]-*. 5tog#3-*»fc$rft t . #884 

5C«ia*itTii«js<?)jBK*aifeL*< &ft . 
[0023] 6 e.im<094 -vortSiiaaisii 

9U. iEffiK^JBtftSn^^-f-VSrigRS-tt-ftliWE* 

s&sjgftt. me*-f^ciifflf*4iftjuirft4¥a 

t. £*r*ftCi£1$afcLTHft. 

[0024] mxmeiztmcDf-f j r<vfo&&&mjm 



3) ttBH2 00 1-2 086 18 

4 

@f5$-tt^fLft. ifc. *>f^fc«. t«5fft-5#SKJ: 
«ift. 

[0025] JHM&ilKttfcJ: 9 fiOrt»0>iWS«:# 

ftttraiji-rft ^ t ic «t o . juraa**)* a wina 
[0026] rnmi (csa«»BWi. i«*«6(cia® 

ii*fHi. #?HI$r^tii1-ft*^ajSI+T-J>ftCi:^ 
flrfRfcLT^ft. 
10 [0027] 7 fclEB*> * 4 S jfij£H£lg 

■m. 5Xcora*^a»$ixft#^. sp*>. 
rtawiaa^iiRj'MKBfla-caffi s *i ft . 
[0028] mans usastwmt* msm e twt 
m$a%7i,ztm<?)?'i ■wfom&g.mfemmz&^x. 
mm^^w&iniii-timtitimtifrfib. ma 

T. ffliE^Oi^^fHmi«**ffi»*-ftlE»#g 
t. *#fftii:S:«rai: LTV^ft. 

[ o o 2 9 ] * ^ w^ttttint ft J: o izimmco& 
*ft. 

[0030] W*«8 KEtt<0* 4 -^<0rt»iMKB^| 

ttO*SE«^-ft. 

30 [00 3 1 ] ZiUzi:*). Jt<0P«j«. I0*>. *-f-Vrt» 
05ilSflWB*)*«:»ft i i *«"C* ft . 

[0032] man9 tzsmnmrn.. mantmsn 

iza v if . 1ulB[l]lE#SSV'fil£m^f#^S(i: SS)£ 
[0033] ll^3S9 tcfittW^'f ^OrtSiMEajai 

40 [0034] 
■fft. 

[ o o 3 5 ] m i ca^-f -\*rt»a««£iai 1 o^ 

fMMWSSfiT^ft. 

[0036] *mmm<7)?4 1 o 

tt. ^-f^WitffWHaiSSiWftLfctWfaift. 
[ 0 0 3 7 ] ffcffi 1 2 fcSaSiifc^ffSHBSf 1 

50 vift. i<?3H7A«8ffil 6(i» 0^§il^^t-*(c 



05/22/2002, EAST Version: 1.03.0003 



5 

J: o TEWS <jMOT3PNB) Six*. 
[00 38]jtffliSlfaMftai4±t:«. H5A«B 

[00 39] XyA 1 8(4, ififfv'J yy-2 

[0040] XyA K-Xl 8CU4. F^Atfg&ffil 

[004 1] *-f*$»*24fctt. ^-^2 2?)?® 
80*Rlt6*lTO*. 

[0 04 2] 4fc. XyA ^-f-fS 
m 2 4 *^*EP Lfffofflfc-jfcEII^fcffiWc iS* 

[0043]^fc. t' A "7 3 OU, f&art 

^2 2^3 2<7)JSa5^JS^ftSl^ig^<2MtC 

istts. 

[ o o 4 4 ] ? 4 ^nwmm%mm. 1 o t^mpm gs 

3 4 A*fft(t t fix 13 0 , fflttlSgS 3 4 tttffeJHM--* 
t'iV30. 3frfe>"0-2 8*WWSSfU ifc. MiE^ 
'J vf—2 0 cDiEWStA" H 5 Atfg&ffi 1 6 ^Bl £ 

[ 0 0 4 5 ] * tz . MfflgB 3 4 (nil . L Jt»«* 

thumb-*-*. 

( 1 ) 5tf , rtsaafcaur^* ?a^2 2ff)mm 

[0046] tt3 2£>Egtt. 3~20«uW8F4K. 

1 OmWabWEtcffiL^. 

[0 04 7] asSWWtSfctf). ft3 2Ji*-f* 

2 2fcJtiltfTU$rfcfci.\ ifc. ^3 2<0i3§(4. £ 
ALL ^/Uh^-*X^<7)3-H1i3il^|.^ffi^t' 
#*F*U>. «U2U:S< ?-f-V2 2£ft 

(2) ?>f*2 2£*M-\'£J$924ero9Mt4. 

(3) *>f + 2 2^fflifc. RfflSrK4fc*>*)-e-* 

y^26£M\ 

(4) h'7A«Kffil 6£HltG$tf. F<-X 
1 8fc*WR*flfc^^£T:M*2 2SrK5A«K 

[0048] ^fc, ^)V^-2^<m&kWmh^ 
^^ + 2 2<0?5SS:PStl.-«!:* { -C*#l». 
[0049] K5A#KjB16tf>0eajS*fflfl 



4) ^2 00 1-2 086 18 

6 

■fiifccio. *4 j ?2 2?>®mmg.zmmi'&zt 

■ (5) #?H|-9--€t'a730KT^^^22i7)iaS 

-t h' a. V 3 0(4? 4 * 2 2 Jafirfolcaifc* 
4. 

[0050] fjaMW--* t'j. V 3 0 1 LT(i. Mi. 
(i\ B*7t'^^^X (ft) ^sS*W8Wi8SfTVS 
-8 1 OOMkllarffl^Svlt^r^l.. 
10 [005 1 ] ZZX\ 9A*?22 OF*]g|S?)}ajgfit$80& 
v , ^ >f -V 2 2 OUffiifig * leiit & * 

wiasn. ft*m-fr-*ejL7 3o*>aj!Bi 

£<iS(C . ^-f22<7)ft32 jWJG Lfc t & <0&g 

[0052]*M*2 2<3rtl^aJK*>*«:«eiE*t 
5W\ ^'f^2 2$-[5](E$-ttT#5'h^- 
tt'z7 3 ooffigSISfiMKft 3 2£#ft£tfS,, 
[0053] ClOi: £ . ft-te y-f 2 8A^»-TS{iMC 

-?-*y^2 6£ffi-f„ &i>, y^2 6A% 

20 $*LTV^6«#t(i. V-dfy^2 6t-&*>*T*fey 

-9-2 s^a^irnuri^.. 

[0054] -eLt. 3£-fey- | f2 8#v-*y?'2 6£ 
8HD Lfc fc § <8ffl*<3» fclEMtf-fU* * -f * 2 2 <Ort« 
OiMEW&fcKflW 4 Z t l> . 

[005 5] frfc. *4*2 2*ffl;fria]fc*«L/CiIS 

«*«SrSLTV^4»»*«^3 2^JK 
». W%*4*2 2<3rtaW5a*i$r*. 

[0056] ^mmmmw a ^^is^m^mm. 1 o 

30 ( 1 ) ^ -V* 2 2 Ktft Lfc^t 3 2 *>Jg3*)fiK£ft» 
Si. 

(3) ^-f-\»10OHHEfcH»iLT^3 2tf)JSaW)ia 

( 4 ) 0K4"<7)^ -f -V 1 0 <9l*lSft&K£ . SAT'. L 

3 0, 7fc-ty^2 8. ®\WgS.3 4%Zm\!Uzi><VX' 

y^ 2 8 . MffiSSB 3 4 ^S: jEJD LT t>*»BBW5"f 

[0057] CO%&. gS)*^[IlK#g (X/-y>. 
t-^-^) aiXt»«-4*S (*«) t*9. 

50 *. %mmi\m®i>$fofcn%.m(?)mfei)**imk 



05/22/2002, EAST Version: 1.03.0003 



7 

[ 0 0 5 8 ) £ tz . IteXtt^STii. 5t 3 2 OggfO 

[0059] mummmx'ii. ^m\t i,xi&m*t 

[00 60] ^o-Kffl^^t^-f+t^X: 2 
4. 0 0R49)£. h77;Ax|^^ (^-f-^rt 
-fX: 1 1R22. 5) £ffiOT. *H • KiS+Oyvlgc 

[006 1] M/ 7 FUSKfiSgffiA^ ? -f ^ftgfSffig 
a££fcS6iSaW$r?t (figl Oram) fcftlU:. 

[00 6 2] ^o-K^-ft (jlJS2 0km/hB#) CO 
03 (A) fc*-f7t3 2f*ifiA~-A' raOfiJKSU^ft 
te03 (B) (c^-filOT'&O. ft*«£5Sl.T04« 

[0063] Ztz. h^y^Axffl?^ (&£30km 

/h) «iasi!ig^m{±s4^^-riiOTS.o. 

[00 64] *%HB^^>f -^rtgBfflJS 

ffl* t , fc^ffl o 6 fiT ? -f 0?SJ£ 

ffjfciS* (fttcttii*) <0lt«L3i t ^* J Sro*». 

r- 9 OS SttAflSTl . 
[0065] 

ummxto a±mm uz xoiz. 1 tiEao 
[0066] »*fl3 tie»o^'f ^rtajaajHS* 

tit. b^oWit:W&t:1i?&. 



5) #^2 00 1-2 086 18 

8 

[0067] W*Ji4 fclfiao? 4 ■W>rt«iM6»£fr 

[0068] mzm 5 taaw ? -r -vo^ sag mfca 
[0069] i»#s6 4 -v^rtaiiBafligai 
10 .[0070] msgts tcffi©o^ 4 ^ortgp^jgaigii 

[0071 ] lft&39 fc£»«*>r*»rt»iM9to£S£ 

[Hi] *«flH<o-*ieBiincffi * * •w>rt*aflai 

20 [02] fljgffl * 4 ^vyfflffiVh h . 

[03] (A) li*7Q-Kffl^-f-\-<0tHWWtt**-r 

M/7 FO¥ffi0T'$> 9 . ( B ) (i02 ( A ) OA~ 
A' S^fflJEffl^Sfcij^^T**. 
[04] h 7 7?/Uffl5-^t«5 , Cft£<0!aKl^f 

[05 ] ^rtsaaajesss (mmx) 

30 7T**I>. 

[«F^OiMBJ] 



1 0 




1 6 




2 0 




2 2 




26 




28 


(H]l£ei^til#S) 


30 








3 2 




34 





05/22/2002, EAST Version: 1.03.0003 




05/22/2002, EAST Version: 1.03.0003 



http7/vvww4.ipdl.jpo.go.jpi/cgi-bin/tran_web_cgLeiie 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the internal thermometry equipment of the internal 
thermometry technique of the tire which can measure the temperature inside [ related to failure of a tire ] a tire, and a tire. 
[0002] 

[Prior art] How to contact a thermometer directly and measure temperature as technique for measuring the temperature of a 
tire, and the technique of measuring temperature with a non-contact thermometer indirectly can be considered. 
[0003] By the technique of measuring temperature directly, the vehicle under run and the tire under rotation are stopped, a 
thermometer is fitted over the small hole beforehand made in the tread front face of a tire, and there is the technique of 
measuring temperature by minding electrical signal means of communication, such as the slip ring and a telemeter, for the 
electrical signal of the technique of measuring the temperature at the time (at the time of a non-rolling motion) of a halt 
directly and the temperature sensor beforehand embedded to the interior of a tire. 

[0004] The case where a thermoelectric thermometer and a resistance thermometer are used for the temperature sensor to 
which both measure temperature in these cases is almost the case. 

[0005] Although there is an example which measures the skin temperature of a tire by this technique as the technique of 
measuring temperature indirectly although a radiation thermometer is used, there is no example which measured the 
temperature inside a tire. 
[0006] 

[Object of the Invention] However, by the technique of fitting a thermometer over the interior of a tire and measuring 

temperature, there is the following problem directly as mentioned above. 

(**) In order to measure temperature, it is necessary to make the tire in a rolling motion stop. 

(**) The temperature of the tire which made the run suspend is that carry out a temperature change (temperature rise) 

abruptly immediately after a run halt, and this differs from the temperature information which the temperature information 

actually acquired is running. 

(**) There needs to be a possibility of causing a burst (rupture) of a tire for a rapid temperature change. 

[0007] Moreover, there is the following problem by the technique of measuring temperature using a thermoelectric 

thermometer, a resistance thermometer, and an electrical signal means of communication. 

(**) Needs to embed the small temperature sensor for thermometries to the interior of a tire, and the prior construction for it 
is not easy. 

(**) It is influenced of sensor embedding of the temperature information from which the behavior in the load and rolling 
motion of the tire in this fraction is obtained by embedding a temperature sensor to the interior of a tire unlike the fraction 
which does not embed a temperature sensor. 

(**) It is that is that the wiring for signal transductions is needed between electrical signal means of communication from the 
temperature sensor section, and the bending stress of a repeat is applied to a wiring fraction with the tire in a rolling motion, 
and endurance reservation of this fraction is not easy. 

[0008] It is the purpose to offer the internal thermometry equipment of the internal thermometry technique of a tire that it is 
easy and highly precise and the thermometry in a load and a rolling motion can be performed, and a tire, without this 
invention stopping a tire in consideration of the above-mentioned fact. 
[0009] 

[The means for solving a technical problem] The internal thermometry technique of the tire a publication forms a hole in a 
claim 1 on the surface of a tire, and it is characterized by acquiring the temperature information inside a tire by measuring the 
temperature inside the aforementioned hole with the thermometer of a non-contact formula. 

[0010] By the internal thermometry technique of the tire a publication, a hole is formed in a claim 1 on the surface of a tire, 
and the temperature information inside a tire is acquired by measuring the temperature inside a hole with the thermometer of 
a non-contact formula. For this reason, high degree of accuracy can perform a thermometry also with the tire under rotation. 
[001 1] In addition, the hole of not making a tire penetrate so that it may have a hole bottom and the air of a tire may not fall 
out is natural. 

[0012] Invention given in a claim 2 is characterized by the aforementioned thermometer being an infrared thermometer 
which detects infrared radiation in the internal thermometry technique of a tire given in a claim 1 . 

[0013] By the internal thermometry technique of the tire a publication, the temperature of the infrared radiation emitted from 

the interior of a hole, i.e., the interior of a tire, is measured by the claim 2 with an infrared thermometer. 

[0014] While invention of a publication makes a claim 3 rotate the tire which gave the load in the internal thermometry 

technique of a tire given in the claim 1 or the claim 2, it is characterized by measuring temperature. 

[0015] By the internal thermometry technique of the tire a publication, the internal temperature information on the tire in a 

load rolling motion is acquired by the claim 3. 

[0016] invention given in a claim 4 -- either the claim 1 or the claim 3 ~ it is characterized by synchronizing rotation of a tire 
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and measuring temperature only inside a hole in the internal thermometry technique of a tire given in one term 
[0017] When the thermometer of a non-contact formula is arranged near the tire and it performs thermometry so that the hole 
of a tire may be countered, in order that a thermometer may measure the temperature of fractions other than the interior of a 
hole and a hole (tire front face) continuously, the temperature information on other fractions is excessive to acquire only the 
temperature information inside a hole. 

[0018] In such a case, only the temperature information inside a tire can be acquired by making it synchronize with rotation 
of a tire and measuring temperature only inside a hole. 

[0019] invention given in a claim 5 - either the claim 1 or the claim 4 -- in the internal thermometry technique of a tire given 
in one term, it is characterized by setting the path of the aforementioned hole to 3-20mm 

[0020] By the internal thermometry technique of a tire given in a claim 5, since the path of a hole was set to 3-20mm, the 
temperature inside a tire can be measured correctly. 

[0021] The thermolysis effect arises and it becomes impossible in addition, to measure exact temperature, if the path of a 
hole is larger than 20mm. 

[0022] On the other hand, if the path of a hole is set to less than 3mm, it will be hard coming to measure the temperature of a 
hole bottom with the thermometer of a non-contact formula. 

[0023] Internal thermometry equipment of a tire given in a claim 6 is characterized by having a rotation means to rotate the 
tire by which the hole was formed in the front face, and a load grant means to give a load to a measurable non-contact 
formula thermometer and the aforementioned tire by non-contact for the temperature inside the aforementioned hole. 
[0024] With the internal thermometry equipment of the tire of a publication, the tire by which the hole was formed in the 
front face is rotated by the claim 6 by the rotation means. Moreover, a load is given to a tire by the load grant means. 
[0025] By measuring the temperature inside a hole by non-contact with a non-contact formula thermometer, it is easy and 
highly precise and the internal temperature information on the tire in a load rolling motion can be acquired. 
[0026] Invention given in a claim 7 is characterized by the thermometer of the aforementioned non-contact formula being an 
infrared thermometer which detects infrared radiation in the internal thermometry equipment of a tire given in a claim 6. 
[0027] With the internal thermometry equipment of the tire of a publication, the temperature of the infrared radiation emitted 
from the interior of a hole, i.e., the interior of a tire, is measured by the claim 7 with an infrared thermometer. 
[0028] It is carrying out that invention given in a claim 8 has a rotation position detection means to detect the rotation 
position of the aforementioned hole, and a record means to record only the internal thermometry value of the aforementioned 
hole based on the rotation position detection information on the hole from the aforementioned rotation position detection 
means, in the internal thermometry equipment of a tire given in the claim 6 or the claim 7 as the characteristic feature. 
[0029] When the thermometer of a non-contact formula is arranged near the tire and it performs thermometry so that the hole 
of a tire may be countered, in order that a thermometer may measure the temperature of fractions other than the interior of a 
hole and a hole (tire front face) continuously, the temperature information on other fractions is excessive to acquire only the 
temperature information inside a hole. 

[0030] With the internal thermometry equipment of a tire given in a claim 8, the rotation position of a hole is detected with a 
rotation position detection means, and a record means records only the internal thermometry value of the hole obtained from 
the thermometer based on the rotation position detection information on the hole from a rotation position detection means. 
[0031] Thereby, only the temperature information inside a hole, i.e., a tire, can be acquired. 

[0032] invention given in a claim 9 -- either the claim 6 or the claim 8 -- in the internal thermometry equipment of a tire 
given in one term, the aforementioned rotation means and the aforementioned load grant means are characterized by what is 
been an automobile 

[0033] In the internal thermometry equipment of a tire given in a claim 9, the internal temperature of the tire at the time of a 
production run can be measured on real time by having used the rotation means and the load grant means as the automobile. 
[0034] 

[Gestalt of implementation of invention] Next, the 1 enforcement gestalt of the internal thermometry equipment of the tire of 
this invention is explained according to drawing 1 and drawing 2 . 

[0035] The whole interior thermometry equipment 10 contiguration of a tire is shown in drawing 1 . 

[0036] The interior thermometry equipment 10 of a tire of this enforcement gestalt converts the driving-test equipment of a 

tire. 

[0037] The drum-like road surface 16 is arranged at the orientation side of arrow head R at the driving-test equipment plinth 
14 installed in the floor line 12. This drum-like road surface 16 rotates by the motor which is not illustrated (the speed 
adjustable is possible). 

[0038] On the driving-test equipment plinth 14, the slide base 18 is arranged at the orientation side of arrow head L of the 
drum-like road surface 16. 

[0039] The slide base 18 is formed by the oil hydraulic cylinder 20 free [ a move in the orientation of arrow head R, and the 
orientation of arrow head L ]. 

[0040] The tire support section 24 supported free [ rotation of a tire 22 ] is formed in the drum-like road-surface 16 side at 
the slide base 18. 

[0041] The photosensor 28 for detecting the marking 26 performed to the front face of a tire 22 is formed in the tire support 
section 24. 

[0042] Moreover, infrared thermostat ****** 30 is formed in the orientation side of arrow head L from the tire support 
section 24 at the slide base 18 at fixed distance detached building ******. 

[0043] In addition, infrared thermostat ****** 30 is formed in the position which can measure the temperature of the pars 
basilaris ossis occipitalis of the hole 32 of the tire 22 mentioned later. 

[0044] The control unit 34 is formed in the interior thermometry equipment 10 of a tire, and infrared thermostat ****** 30, 
the photosensor 28, etc. are connected with a control unit 34, and a drive of an oil hydraulic cylinder 20 and a drive of the 
drum-like road surface 16 are controlled. 

[0045] Moreover, a record means 36 (a data recorder, a hard disk, a floppy disk, etc. are good anything.) to record the 
measured temperature is formed in the control unit 34. 
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(Operation) Next, how to measure the internal temperature of a tire 22 is explained below using the interior thermometry 
equipment 10 of a tire of this enforcement gestalt. 

(1) First, as shown in drawing 2 , make a hole 32 in the front face (for example, tread fraction) of the tire 22 which should 
measure internal temperature. 

[0046] The diameter of a hole 32 has 3-20 desirablemm, and its 10mm order is still desirable. 
[0047] In addition, in order that air may fall out, as for a hole 32, penetration **** does not become about a tire 22. 
Moreover, the depth of a hole 32 has even the desirable outside surface of code reinforcement layers, such as a belt and a 
carcass, practically. There is a possibility of blowing out when are formed deeply more than it and load rotation of the tire 22 
is carried out. 

(2) Attach a tire 22 in the tire support section 24. 

(3) Perform the marking 26 for taking a synchronization on the front face of a tire 22. 

(4) Rotate the drum-like road surface 16, move a slide base 18 in the orientation of arrow head R, and make the drum-like 
road surface 16 carry out contact rotation of the tire 22. 

[0048] In addition, the load of a tire 22 can be adjusted by controlling the oil pressure of a cylinder 20. 

[0049] Moreover, the rotational speed of a tire 22 can be adjusted by controlling the rotational speed of the drum-like road 

surface 16. 

(5) Measure the temperature of a tire 22 by infrared thermostat ****** 30. Since the tire 22 is rotating, infrared thermostat 
****** 30 measures the temperature of a tire 22 to a hoop direction. 

[0050] As infrared thermostat ****** 30, infrared image equipment TVS-8100MkII by Nippon Avionics Co., Ltd. can be 
used, for example. 

[0051] Here, there is no need of recording the skin temperature of a tire 22 to acquire only the temperature information inside 
a tire 22. In this case, what is necessary is to record only temperature (temperature of the base of a hole 32) when the hole 32 
of a tire 22 corresponds to the thermometry position of infrared thermostat ****** 30. 

[0052] When carrying out the measurement documentation only of the temperature inside a tire 22, a tire 22 is rotated and a 
hole 32 is made to counter the thermometry position of infrared thermostat ****** 30 first. 

[0053] At this time, a marking 26 is performed to the position which a photosensor 28 detects. In addition, what is necessary 
is just to move the position of a photosensor 28 in accordance with a marking 26, when the marking 26 is performed 
beforehand. 

[0054] And if only temperature when a photosensor 28 detects a marking 26 is recorded, only the temperature inside a tire 22 
is recordable. 

[0055] In addition, when continuing and carrying out the thermometry of the tire 22 to a hoop direction, the fraction which 
shows maximum serves as the temperature of the pars basilaris ossis occipitalis of a hole 32, i.e., the interior of a tire 22. 
[0056] There are the following outstanding effects with the interior thermometry equipment 10 of a tire of this enforcement 
gestalt. 

(1) It is measurable non-contact, without using the temperature of the pars basilaris ossis occipitalis of the hole 32 given to 
the tire 22 for a special temperature sensor, an electrical signal means of communication, etc. 

(2) Since the oil pressure of a cylinder 20 is controllable, the tire temperature behavior under two or more loading condition 
can also be measured continuously. 

(3) A thermometry can be performed, without taking and spilling only the temperature of the pars basilaris ossis occipitalis of 
a hole 32 synchronizing with rotation of a tire 10, even if a hole 32 is small, since it is measurable. 

(4) About the internal temperature of the tire 10 under rotation, it is uninhabited, and it can measure, without moreover 
giving a special temperature sensor to the interior of a tire. 

(others -- enforcement gestalt) although the interior thermometry equipment 10 of a tire of the above-mentioned enforcement 
gestalt adds infrared thermostat ****** 30, the photosensor 28, the control unit 34, etc. to the driving-test equipment of a 
tire, even if it adds infrared thermostat ****** 30, the photosensor 28, the control unit 34, etc. to the car body of an 
automobile, it turns into the interior thermometry equipment of a tire of this invention 

[0057] In this case, an automobile serves as rotation meanses (an engine, motor, etc.) and a load grant means (car weight), 
and the measurement at the time of the production run also including disturbance factors, such as road-surface temperature 
and atmospheric temperature, is attained. 

[0058] Moreover, with the aforementioned enforcement gestalt, although the temperature of the pars basilaris ossis 
occipitalis of a hole 32 was measured, this invention may measure the temperature of the side attachment wall of not only 
this but the hole 32. It is also possible for this to measure the temperature distribution of the depth orientation inside a tire. 
[0059] Although infrared thermostat ****** 30 was used as a thermometer with the aforementioned enforcement gestalt, if 
this invention is the thermometer of not only this but a non-contact formula, of course, you may use the thermometers (for 
example, infrared sensor etc.) of other modalities. 

(Example of an examination) Next, the example of an examination which measured the internal temperature of a tire using 
the above-mentioned interior thermometry equipment of a tire is explained. 

[0060] Hole bottom temperature in a load and a rolling motion was measured using the tire for off-road (tire size:24.00R49), 
and the tire for truck buses (tire size: 1 1 R22.5). 

[0061] In the tread front face, the linear hole (diameter of 10mm) from a tread to the interior thermometry point of a tire was 
constructed. 

[0062] The thermometry result between near [ hole 32 ] A shown in drawing 3 (A) of the tire for off-road (20km [/h ] o'clock 
in speed) - A' is as being shown in drawing 3 (B), and the fraction which shows maximum serves as the temperature of a hole 
bottom. 

[0063] Moreover, the thermometry result of the tire for truck buses (30km/h in speed) is as being shown in drawing 4 , and 
the fraction which shows maximum serves as the temperature of a hole bottom. 

[0064] In addition, the correlation of the temperature information inside [ which was obtained by the interior thermometry 
equipment (non-contact formula) of a tire of this invention ] a tire and the temperature information acquired by the technique 
(contact process) of measuring the temperature inside a tire directly by which it has been used conventionally is shown in 
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drawing S . Since the measurement in actual load and rolling motion was impossible, although it compared at the time (at the 
time ot a non-rolling motion) of a halt and it could not ** in a direct thermometry, correspondence of the measured value 
obtained depending on the technique by this invention and the method of the former had the correlation very as good as 0.99 
or more, and has checked the validity of the measurement data by this invention. 
[0065] 

[Effect of the invention] As explained above, according to the internal thermometry technique of a tire given in a claim 1 , it 
has the outstanding effect that high degree of accuracy can perform a thermometry also with the tire under rotation. 
[0066] According to the internal thermometry technique of a tire given in a claim 3, it has the outstanding effect that the 
internal temperature information on the tire in a load rolling motion can be acquired. 

[0067] According to the internal thermometry technique of a tire given in a claim 4, it has the outstanding effect that only the 
temperature information inside a tire can be acquired. 

[0068] According to the internal thermometry technique of a tire given in a claim 5, it has the outstanding effect that an exact 
temperature information can be acquired. 

[0069] According to the internal thermometry equipment of a tire given in a claim 6, it has the outstanding effect that the 
internal temperature information with a sufficient precision of the tire in a load rolling motion can be acquired. 
[0070] According to the internal thermometry equipment of a tire given in a claim 8, it has the outstanding effect that only 
the temperature information inside a tire can be acquired. 

[0071] According to the internal thermometry equipment of a tire given in a claim 9, it has the outstanding effect that the 
interior temperature information of a tire at the time of the production run of the status that the automobile was equipped can 
be acquired. 



[Translation done.] 
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